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Abstract

Understanding and grasping the temperature condition around aircraft in real time is critical for
its safe operation. In this paper, the problem of an aircraft subjected to heat flow is regarded as a
one-dimensional infinite plate with a time-varying heat flow boundary condition, and is solved
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analytically by the method of separation of variables. Since this is an inhomogeneous boun-
dary-value problem, we describe the problem as homogeneous by introducing auxiliary functions,
and give a specific solving method. Finally, the theoretical analysis results are compared with the
finite element simulation results, and the results show that the calculation results obtained by the
two methods are basically consistent.
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Figure 1. An analytical model for heat conduction problem with heat flux boundary condition
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Table 1. Influencing factors of heat flow boundary conditions
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Figure 2. Heat flow exponentially varies with time
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Figure 3. Comparison of temperature change with time under different thermophysical property parameters: (a)
specific heat capacity; (b) density; (c) thermal conductivity
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Figure 4. Step change of heat flow with time
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Figure 5. Temperature change with time under different thermophysical property parameters: (a) specific heat capacity; (b)
density
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